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STACKABLE CONTAINER ASSEMBLY WITH
RECIPROCAL LOCKING OF THE STACKED
CONTAINERS

This application claims priority based on an International
Application filed under the Patent Cooperation Treaty, PCT/
EP2009/004760, filed Jun. 29, 2009.

BACKGROUND OF THE INVENTION

The invention relates to a container assembly, with at least
one stackable container which has a first engaging structure
on 1ts top and a second engaging structure on 1its underside,
wherein the two engaging structures are matched to one
another 1n such a way that, when two containers are resting on
top of one another, the first engaging structure of the lower
container lying on top, and the second engaging structure of
the upper container lying below, engage in one another in
such a way that the two containers are on the one hand secured
against shifting relative to one another at right-angles to the
stacking direction and on the other hand, due to rear-engaging
clements of the engaging structures engaging from behind at
right-angles to the stacking direction, there exists between the
containers a locking which prevents lifting of the upper con-
tainer from the lower container at least 1n certain areas.

A container assembly of this kind known from DE 44 09
411 A1l has a container 1n the form of a packing container
which, with a sideways-oriented opening, ma be stacked ver-
tically with others of its kind and also has means which
facilitate the connection of containers resting on top of one
another, to obtain a uniform, manageable container unait.
These means which facilitate connection comprise amongst
other things a first engaging structure located on the top and
consisting of two rear hooks and two pin-like projections 1n
the frontal area. Formed on the underside of the container 1s a
second engaging structure made up of indentations or
recesses, and so matched to the components of the first engag-
ing structure that an upper container may be fitted on to a
lower container 1n the course of a combined insert-and-turn
process. The upper container 1s first of all placed at an angle,
until the second engaging structure has hooked or engaged
from behind with the hooks of the first engaging structure,
then the front section of the upper container 1s lowered until,
through the engagement of the projections, fixing secure from
shifting 1s effected at right-angles to the stacking direction.
The rear-engaging elements of the engaging structures coms-
prised of hooks and their assigned recesses produce a recip-
rocal vertical fixing of the containers in the rear part of the
containers. Corresponding fixing in the front part of the con-
tainers 1s effected by means of several additional connecting,
devices, which have coupling means in the form of rotating
locking bolts and which may also be used simultaneously to
hold 1n the closed position two side-mounted lid sides
assigned to the container opening, after they have been placed
on one another by suitable folding down.

A person using the container may easily be injured on the
raised engaging structure exposed on the top of the container.
This raised first engaging structure also obstructs the attach-
ment of other containers which do not have a suitably match-
ing second engaging structure. Another drawback i1s that,
when the container 1s stood on an uneven surface, it cannot be
stored safely due to 1ts smooth underside, and that the lower
container wall may be indented or damaged through 1rregu-
larities of the floor.

Already known from EP 1 059 240 Bl 1s a container
assembly 1in which stackable containers are equipped with
connecting devices which have rotating locking bolts allow-
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ing vertical connection of stacked containers. The rotating
locking bolts are in each case mounted rotatably on a bottom

part of the container and may be rotated into a connected
position reaching past a lid fitted on top and 1n which 1n each
case they engage from behind an anchoring projection of the
bottom part mounted above. On their undersides, the contain-
ers are equipped with raised feet which are able to dip into
engaging recesses on the top of the container, so as to locate
the stacked containers immovably at right-angles to the stack-
ing direction. The feet are not involved 1n the vertical connec-
tion of the containers.

A similar container assembly 1s disclosed by EP 0 5355 333
B1, in which however the coupling means of the connecting
devices used for vertical interconnection are in the form of
locking tabs pivotably mounted on the bottom part of the
container.

SUMMARY OF THE INVENTION

The problem of the invention 1s to create a container assem-
bly 1n which the stackable container has measures which can
be implemented cost-effectively and which facilitate secure
vertical connection of stacked containers and moreover safe
storage of containers on a surface.

To solve this problem 1t 1s provided that the first engaging
structure consists of engaging recesses located on the top side
of the container, and the second engaging structure of engag-
ing projections located on the underside of the container,
while the container has distributed on 1ts underside several
downwards projecting feet which belong to the second engag-
ing structure and form at least partly 1ts rear-engaging ele-
ments.

Since the first engaging structure provided on the top side
of the container 1s comprised of recesses, the risk of injury
when handling the container 1s considerably reduced owing to
the absence of upwards extending sharp-edged projections.
Moreover, Turther containers with a complementary engaging
structure may be placed on the container without difficulty,
without damaging the first engaging structure or the container
itself. The engaging projections cooperating with the engag-
Ing recesses are an integral part of the second engaging struc-
ture provided on the underside of the container and therefore
face away from the user in normal handling of the container,
so that there 1s no longer any risk of injury. Feet on the
underside of the container allow safe storage even on uneven
surfaces and without risk of damage to the container walls,
while one or more of the feet directly form a rear-engaging or
behind engaging element of the second engaging structure,
which cooperates with the first engaging structure. One or
more feet therefore have a dual function which, besides the
function of storage on a surface and security against shifting
when stacked, also effects a local mutual locking of stacked
containers in the direction of stacking.

Advantageous developments of the invention are set out 1n
the dependent claims.

Expediently the second engaging structure has several feet,
with one or more of these feet forming a locking foot and at
least one other foot forming a support foot. The locking foot
functions as a rear-engaging element with a locking function
in the stacking direction, while the support foot effects no
such locking, serving to provide support at right-angles to the
stacking direction, so that the stacked containers are secured
against shifting relative to one another. Naturally the locking
foot or feet may also additionally exercise such a support
function serving to prevent shifting.

Preferably the second engaging structure has at least two
locking feet, spaced apart from one another, which 1n the
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stacked state of two containers are able to make locking
engagement 1n each case 1n a separate or a jointly assigned
engaging recess of the first engaging structure. Advantageous
in this connection 1s the provision of an additional locking
strip, which also forms a rear-engaging element and extends
between the two locking feet, while also being able to engage
in an engaging recess of the first engaging contour. Through
this measure, the load-bearing force to be transmitted verti-
cally by the engaging structures cooperating together 1s dis-
tributed over a relatively large surface, which increases the
specific loading and therefore also the resistance to wear. The
locking strip may be made as one-piece together with the two
locking feet, and expediently has a lower height than these
locking feet, so that the latter may continue to be placed at
specific points on the ground.

To engage behind the first engaging structure, each locking,
foot expediently has a wedge-shaped, profiled rear-engaging
section, which 1n particular 1s so oriented that 1t faces away
from the additionally provided support foot or feet. An oppo-
site orientation would however also be conceirvable.

For interaction with the locking feet, the first engaging
contour expediently has at least one locking engaging recess
which has a relief-cut cross-section due to the fact that 1t has
on its edge a rear-engaging projection aligned at right-angles
to the stacking direction and which may be engaged from
behind with a locking effect by a locking foot dipping into the
locking engaging recess.

The locking engaging recess may easily be designed so
that, with the rear-engaging projection assigned to it, all lock-
ing feet and also any locking strip provided are able to inter-
act. In this way 1t 1s possible to realise at least locking engag-
ing recess prelferably elongated 1n shape, which acts 1 the
manner of a reinforcing bead and lends the container wall
great structural stifiness.

The support engaging recesses which serve to accommo-
date the support feet are expediently provided at the side with
an oblique sliding surface which assists the dipping of the
assigned support foot and 1n this way undertakes a centering
function 1n the stacking of two containers. Corresponding
sliding surfaces may 1f required also provided on the locking
engaging recess or recesses.

It 1s of advantage 11 the container has a carrying handle,
accessible from the upper side, for easy transport. This car-
rying handle may expediently be swiveled into an out-of-use
position on the top of the container, so that 1t comes to lie
recessed 1n a locating recess of the container. In this way, the
stacking of the containers 1s not impaired by the carrying
handle, and no shaping on the underside of the container 1s
required. In this connection 1t 1s especially advantageous it
the locating recess 1s at the same time the engaging recess of
the first engaging structure and expediently forms a locking,
engaging recess with which the rear-engaging elements of the
second engaging contour can make locking engagement.

At least one locking engaging recess may be made with
dimensions such that 1t also forms a handgrip recess which
may be used to carry the container, independently of any
additional swiveling carrying handle provided. The handgrip
recess may be used in particular when the container 1s to be
carried separately, and has a low overall height, similar to the
dimensions of a briefcase, so that 1t may be transported in an
upright position, 1n which the top of the container equipped
with the handgrip recess faces to the side.

The first and second engaging structures may be altogether
so designed that, merely when they are engaged with one
another, the upper container in 1ts totality 1s prevented from
lifting from the lower container. This may be achieved for
example through a suitable distribution of the feet which
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serve as rear-engaging elements. Since, however, 1n the case
of such a design, it 1s generally necessary, to produce the
locking engagement, firstly to place the containers on top of
one another, and then 1n the stacked condition to shift them
relative to one another, which involves a certain heaviness in
movement, a design 1s preferred 1n which, through the rear-
engaging elements of the engaging structures, only a partial
area of the stacked containers 1s locked 1n the direction of
stacking. During placing or removal the upper container may
then be pivoted vertically around the locking area thereby
defined. So that the stacked containers may then be locked
together completely and unable to be lifted from one another,
at least one additional connecting device 1s provided, which
acts 1n a releasable manner between the areas of the contain-
ers which may be pivoted relative to one another, so that
through actuation of the connecting device or devices, the
vertical connection may be finally completed or also released
again.

As a theoretical pivot axis for the relative ability to swivel
ol two containers to be connected, the locking area defined by
the engagement of the feet acting as rear-engaging elements
and the assigned first engaging contour may be used. Expe-
diently the arrangement made here 1s such that the pivot axis
runs parallel to the rear of the container, whereby 1t 1s also 1n
particular so arranged that 1t 1s off-center when the container
1s viewed from above, 1.e. 1t 1s located closer to the rear side.
The vertically swiveling area 1s therefore the front section of
the container.

In an expedient embodiment, the stackable container has a
box- or bowl-shaped bottom part with an opening, and a Iid
assigned to the opening of the bottom part and movable
relative to the bottom part for either opening or closing the
opening. The lid may 1n principle be made without any per-
manent connection to the bottom part so that, when not 1n use,
it may be removed completely. More expedient however 1s a
design 1n which the lid 1s mounted pivotably on the bottom
part, whereby the pivotable mounting 1s effected expediently
in the area of the rear side. Here the first engaging structure 1s
provided expediently on the top side of the l1d, and the second
engaging structure on the underside of the bottom part.

In the case of a container comprising a bottom part and a
l1d, the engaging structures may also be so designed that they
interlock the stacked containers only 1n certain areas, and
another area of the upper container 1s 1n principle able to
swivel vertically relative to the lower container. The connect-
ing device or devices provided in this case to connect the
vertically swiveling areas of the containers expediently have
a coupling means, mounted movably on the lid of the con-
tainer, which 1s movable relative to the lid into a connected
position in which, to obtain the interconnected container unit,
it 1s simultaneously 1n connecting engagement with the bot-
tom parts of the lower and upper container.

Such a design has the advantage that the bearing means
ensuring mobility of the coupling means are relieved when
connecting engagement 1s made since, through the connect-
ing engagement the two bottom parts of the containers to be
coupled together are directly connected to one another by the
coupling means. The bearing means are therefore not stressed
or ¢lse only msignificantly by the loading force to be trans-
mitted between the connected containers, and need no special
reinforcement, so that they may be manufactured cost-effec-
tively.

The coupling means 1s expediently 1n the form of rotating,
locking bolts mounted rotatably on the Iid and which, 1n the
connected position, 1s 1n connecting engagement with
anchoring means fitted to the bottom part. Thus, with a simple
turning movement, bottom parts of the two stacked containers
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may be connected to or disconnected from one another very
quickly and 1f required also simultaneously.

The anchoring means of the bottom part are expediently
divided 1nto first anchoring means lying closer to the lid and
second anchoring means lying closer to the bottom part. If
two containers with matching connecting devices are stacked
on top of one another, then locking with the first anchoring
means of the lower bottom part and the second anchoring
means of the upper bottom part may be effected by rotating,
the rotating locking bolt fitted to the lower lid. An advantage
of the splitting of the anchoring means 1s that they may be
attached to the bottom part with any desired vertical spread,
thereby facilitating trouble-free locking of protective gas
atmosphere containers irrespective of the vertical dimensions
of the bottom part, 1.e. locking between containers of varying

overall height 1s possible.

For cooperation with the anchoring means, the rotating
locking bolt 1s equipped with matching locking structures.
Both the anchoring means and the locking structures are
expediently bow-shaped, so that by rotating the rotating lock-
ing bolt they may be brought very easily into and out of
engagement with one another. At the same time, with the
connecting engagement in place, due to the curved surface the
bearing loads to be transmitted are distributed over a wide
surface area, meaning that the specific loading of individual
components 1s kept extremely low. Preferably the anchoring
means are 1n the form of projections and the locking struc-
tures are elements of slot-like recesses, but a reverse arrange-
ment 1s also possible.

The connecting device or devices 1s or are expediently
provided on an end face of the container oriented at right-
angles to the stacking direction of the container, and this 1s the
front side when the engaging structures are so designed that
the assigned locking area lies 1n the vicinity of the rear of the
container.

The connecting device or devices may advantageously
have several functions. In this connection 1t 1s possible to
design them so that the movable coupling means may be
moved not only into the connected position but also at least
into a closed position, in which they are disconnected from a
container resting on the assigned container, but at the same
time there 1s locking between the 1id and the bottom part of the
container concerned. In this way the lid of the container 1s
locked 1n the covered position and the container may be
handled separately, without other containers coupled to 1t. In
the closed position of the coupling means 1t 1s also possible to
add or remove another container to or from the container
concerned.

If the coupling means 1s 1n the form of a rotating locking
bolt, 1ts rotated position in the connected position 1s different
from that 1n the closed position. In this connection it 1s advan-
tageous 1if the rotating locking bolt 1s provided with locking
structures offset 1n the direction of rotation, which in the
connected position and 1n the closed position are 1n connect-
ing engagement with 1n each case the same anchoring means
located on the bottom part. This dispenses with the need to
provide anchoring means serving different purposes.

The reciprocal offset of the locking structures 1n the direc-
tion of rotation 1s 1n particular sufficient to allow rotation of
the rotating locking bolt into at least one open position, in
which the anchoring means provided on the bottom part lie
between the locking structures oflset from one another, so
that the connecting engagement 1s released. In this position,
the lid may then be raised from the bottom part. At the same
time the conditions may be such that any upper container
resting on the container i1s also disconnected and may be
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removed. As far as the container connecting function 1s con-
cerned, the closed position therefore has the same effect as the
open position.

As a turther function, the connecting device or devices may
provide the option of bringing the movable coupling means
into a position described as the semi-connected position 1n
which, while the connecting engagement with an upper con-
tainer continues 1n force, the locking with the bottom part
located below the lid 1s released. It 1s therefore possible to
raise the lid without having to remove the upper container,
while the upper container remains fixed to the lid.

The container assembly may have several containers dif-
fering from one another 1n particular in their vertical dimen-
s10ns, but however equipped with similar engaging structures
and connecting devices, so that they may be stacked 1n any
desired order and releasably connected with one another to
form a container unit.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention 1s explained in detail below with the aid of
the appended drawing, which shows 1n:

FIG. 1 a perspective view ol a container according to the
invention in the closed state

FIG. 2 the container of FIG. 1 with the lid swung into an
open position

FIG. 3 a view of the container from below, looking 1n the
direction of arrow III of FIG. 1

FIG. 4 an oblique view of the underside of the container

FIG. 5 a container assembly consisting of two stacked
containers, connected to form a container unit

FIG. 6 a front view of the assembly of FI1G. 5 looking 1n the
direction of arrow VI

FIG. 7 a top view of the container assembly of FIG. 5
looking 1n the direction of arrow VII

FIG. 8 a side view of the assembly of FIG. 5 looking 1n the
direction of arrow VIII

FIG. 9 the container assembly of FIG. 5 from a different
angle of view and with the connecting means of a connecting
device removed

FIG. 10 the container assembly of FIG. 5 1n a perspective
side view, with an upper container being placed on a lower
container

FIG. 11 a cross-section through the container assembly
along section line XI-XI of FIGS. 5 and 6 1n the area of the
engaging structures 1n engagement with one another

FIG. 12 a detail view of connecting means in a rear view
looking 1n the direction of arrow XII of FIG. 9

FIG. 13 the detail A bordered in FIGS. 5 and 6 of a con-
tainer unit 1n the connected position of the connecting means,
in a sectional view along section line XIII-XIII of FIGS. 5 and
14

FIG. 14 the assembly of FIG. 13 1n a section along section
line XIV-X1V

FIG. 15 the detail A of FIGS. 5 and 6 1n the same sectional
view as FIG. 13, with connecting means moved into the
closed position and 1n a sectional view along section line
XV-XV of FIG. 16

FIG. 16 the assembly of FIG. 15 1n a section along section
line XVI-XVI

FIG. 17 the detail A of FIGS. 5 and 6 1n a view comparable
to FIGS. 13 and 15, with the connecting means shown 1n the
open position

FIG. 18 the detail A of FIGS. 5 and 6 1n a view correspond-
ing to FIGS. 13 and 15, with the connecting means shown 1n
the semi-connected position
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FIG. 19 the container assembly of FIG. 5 1n an open posi-
tion of the lower container, with an upper container simulta-
neously connected to the lid of the lower container.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The container assembly depicted in FIGS. 1 to 4 comprises
a container 1 which i1s designed to produce, by stacking on top
of one another 1n a stacking direction 2, 1n particular vertical,
several containers 1 of 1ts kind, a container assembly com-
prising several containers 1 resting one on top of the other, as
evident by way of example from FIGS. 5 to 10.

The container 1 1s preferably also equipped with at least

one connecting device 3 and with an engaging device 4 which
allow the releasable connection to one another of cases rest-
ing on one another 1n such a way that the container assembly
forms a container unit consisting of several connected con-
tainers 1, which may be handled and 1n particular transported
as a unit.

The container 1 1s expediently substantially rectangular in
shape. Inside 1t has a storage space 5 to hold articles of any
kind. Its body 6 1s expediently divided into a box- or shell-

shaped bottom part 7 and a lid 8 assigned to the opening 12 of
the bottom part 7 and which may in turn also be box- or
shell-shaped.

In the normal position of use of the container 1, the bottom
part 7 1s at the bottom and the lid 8 1s on top. The present
description relates to this normal position of use.

The Iid 8 may adopt a covering position relative to the
bottom part 7, as seen for example in FIGS. 1 and 5. Here 1t
sits completely on the edge of the bottom part 7 and seals the
opening 12, so that the storage space 5 1s covered and 1nac-
cessible.

On the other hand, the Iid 8 may also be moved away from
the bottom part 7, 1nto an open position seen for example in
FIGS. 2 and 9, 1n order to free the opeming 12 and make the
storage space 5 accessible.

In principle, no permanently connected link 1s required
between the bottom part 7 and the lid 8, which would allow
complete removal of the 1id 8 from the bottom part 7 to obtain
an open position. It 1s however expedient to fix the two com-
ponents to one another 1n such a way that they also represent
a cohesive assembly 1n the open position of the lid 8. Exem-
plarly, this 1s obtained through a pivotable mounting of the
l1d 8 on the bottom part 7 using hinge means 13, which define
a lid swivel axis 14 around which the lid 8 may be pivoted
according to double arrow 15 1n the vertical direction of the
container 1, in order to open and close the container 1.

Based on the normal position of use, the container 1 has on
its outside a front end face 164, an opposite rear end face 165,
together with two similarly opposite side end faces 16¢, 164
running between the front and rear end faces 16a, 165. These
end faces 16a-16d are part of a frame-like peripheral wall 17,
which 1n the embodiment 1s divided into a peripheral wall
section 17a belonging to the bottom part 7 and a peripheral
wall section 175 belonging to the lid 8. With the container 1
closed, the two peripheral wall sections 17a, 175 are expedi-
ently flush with one another.

The exterior of the container 1 also has a lower outer
surface described as the underside 18 and an upper outer
surface described as the top side 19. The underside 18 1s part
of a bottom surface 22 belonging to the bottom part 7, while
the top side 19 1s part of a top panel 23 belonging to the lid 8.
The bottom surface 22 and the top panel 23 both extend 1n the
normal position of use 1 a horizontal plane, while the stack-
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ing direction 2 which coincides with the vertical direction of
the container 1 1s oriented at right-angles to the former.

If, as may be seen 1n FIGS. 5 to 19, two containers 1 are
stacked one on top of the other, the 11d 8 of the currently lower
container 1 in the stacking direction 2 lies between the bottom
part 7 of the lower container 1 and the bottom part 7 of the
upper container 1 lying on top. In particular the arrangement
1s such that the bottom surface 22 of the upper container 1 1s
in direct contact with the top panel 23 of the 11d 8 lying below.

The hinge means 13 are expediently so fitted that the lid
swivel axis 14 1s assigned to the rear end face 165. To open the
container 1, the lid 8 may therefore be swiveled upwards 1n
the area of its front side.

Where the terms “front side” and “rear side” are used
below, they refer to those sides of the container 1 on which the
front end face 16a and the rear end face 165 are located. In
what follows, “transverse direction 24” describes a direction
which 1s at right-angles to the stacking direction 2 and at the
same time parallel to the front and rear end faces 16a, 165. A
direction at right-angles to the transverse direction 24 1is
described as the vertical direction 25.

The connecting device 3 allows a releasable connection of
a lower container 1 to an upper container 1 currently resting
on top of 1t. As indicated 1n FIG. 7 by dot-dash lines, in each
case at least one connecting device 3 could 1n principle be
provided on several or even on all end faces 16a-16d of the
container 1. Due to the additional provision of the engaging
device 4, provision of the connecting device 3 1n the embodi-
ment 1s restricted to the front end face 16a, with preferably
only a single connecting device 3 being provided, and placed
centrally relative to the transverse direction 24, 1.e. on the
front end face 16a 1n the center of 1ts width. Handling 1s
thereby greatly simplified.

A multiple arrangement of connecting devices 3, 1n par-
ticular operable independently of one another, 1s recom-
mended especially 1f the load to be transierred through the
connecting process 1s very high and is to be distributed over
several points.

The connecting device 3 has a connecting means 26,
mounted on and movable relative to the lid 8, and movable
into a connected position shown 1n the lower half of FIGS. 5
and 6, also 1n FIGS. 13 and 14. In this connected position 1t 1s
simultaneously 1n such connecting engagement with the bot-
tom parts 7 of both stacked containers 1 that the two bottom
parts 7 may no longer be moved relative to one another 1n the
stacking direction 2. The connecting means 26 prevents the
lifting of the upper container, while in the opposite direction
the fixing 1s effected by the reciprocal direct vertical support
of the containers 1 between themselves.

In principle one could imagine the connecting means 26 as
an element with any desired and suitable degree of freedom of
movement. Regarded as especially expedient, however 1s a
design 1n the form of a rotating locking bolt 27, as 1s the case
in the embodiment. FIG. 12 shows a detail view of a preferred
version of the rotating locking bolt 27 seen from the rear.

The rotating locking bolt 27 1s expediently mounted rotat-
ably on the front end face 16qa of the lid 8, with the rotation
axis 29 defined by the assigned pivotable mounting means 28
running in particular at rnght-angles to the front end face 16aq.
In the embodiment the pivotable mounting means 28 consist
of a pivot pin 32, for example shaped like a pipe socket and
extending forwards from the front end face 164 of the lid 8,
and a bearing recess 33 formed 1n the rotating locking bolt 27,
which 1s preferably in one piece and in particular made of
plastic, and by which the rotating locking bolt 27 1s rotatably




US 8,590,704 B2

9

attached to the pivot pin 32. The axial fixing may be effected
by any desired securing means, for example by latching
means 34 (FIGS. 14 and 16).

As imdicated m FIGS. 13, 15, 17 and 18, the pivotable
mounting means 28 may be provided with indexing means
35, which may be used to locate the rotating locking bolt 27 1n
various preferred positions non-rotatable relative to the lid 8,
in such a way that 1t may be rotated further by applying only
slightly increased force. This may for example involve latch-
ing means. Also concervable are indexing means 35 of the
kind based on a locking principle and requiring active unlock-
ing with the finger of one hand.

The rotating locking bolt 27 has on its rear side 36 facing
the body 6 several locking structures 37 evident from FI1G. 12
and arranged with radial clearance from the rotation axis 29,
wherein this radial clearance 1s expediently 1dentical for all
locking structures 37. These locking structures 37 are distrib-
uted 1n the peripheral direction of the rotation axis 29 and are
spaced apart from one another, but lie preferably on a com-
mon circular arc 38, the center of which lies on the rotation
axis 29.

Preferably the locking structures 37 comprise at least three
locking structures, designated below as first, second and third
locking structures 37a, 375, 37¢. Of these, the first and second
locking structures 37a, 375 preferably lie diametrically oppo-
site relative to the rotation axis 29, 1.e. they are located on
opposite sides ol the rotation axis 29. The circumierential
olfset of the first and second locking structures 37a, 375 with
respect to the rotation axis 29 therefore amounts substantially
to atleast 180°. The third locking structure 37c1s offset by 90°
relative to the two aforementioned locking structures 37a,
370b.

The rotating locking bolt 27 1s especially convenient to grip
if 1t 1s roughly T-shaped, as depicted, in particular with three
locking bolt arms 42, substantially of equal length, and
extending radially outwards from the locking bolt center with
the bearing recess 33. Expediently, each locking bolt arm 42
1s provided with one of the locking structures 37a, 375, 37c¢.
Between the locking bolt arm 42 with the third locking struc-
ture 37¢ and each of the other two locking bolt arms 42 there
1s expediently a gap 43, the purpose of which will be
explained below.

Preferably the locking structures 37 are comprised 1n each
case of the radially-outwards lying outer recess flanks, facing
the rotation axis 29, of a slot-like recess 44 formed 1n the rear
of the body of the rotating locking bolt 27. Fach recess 44
expediently curves along the arc 38. The outer locking flanks
acting as locking structures 37 also have a correspondingly
curved shape with the curve centers lying on the rotation axis
29.

If the rotating locking bolt 27 1s rotated according to double
arrow 43 around the rotation axis 29, the locking bolt arms 42
pivot around the rotation axis 29, whereat a locking bolt arm
42 momentarily extending upwards or downwards in the
stacking direction 2 extends outwards 1n the corresponding
direction over the lid 8. The distance between the locking
structures 37 and the rotation axis 29 1s therefore greater than
the distance between the rotation axis 29 and the top and
bottom of the l1id 8.

As further components, the connecting device 3 has first
and second anchoring means 46. 47, which are located on the
front end face 16a of that bottom part 7 to which the lid 8
carrying the rotating locking bolt 27 also belongs. The two
anchoring means 46, 47 are mounted in the stacking direction
2 beneath the lid 8, preferably with clearance, while 1n the
stacking direction 2 they are expediently flush and 1n particu-

10

15

20

25

30

35

40

45

50

55

60

65

10

lar spaced apart from one another 1n such a way that the first
anchoring means 46 are positioned closer to the lid 8 than the
second anchoring means 47.

As complementary elements to the slot-like recesses 44,
the anchoring means 46, 47 are each formed 1n the embodi-
ment by a projection, 1 particular arc-shaped. The first
anchoring means 46, which are therefore curved, are so
arranged on the bottom part 7 that their curvature corresponds
to that of the arc 38 and they are arranged exactly on this arc
38.

The curvature of the second anchoring means 47 1s oppo-
site to that of the first anchoring means 46. Consequently, the
convex surfaces of the two anchoring means 46, 47 face one
another. The curvature of the second anchoring means 47 1s
identical to that of the first anchoring means 46, while the
second anchoring means 47 are so positioned with such clear-
ance from the rotation axis 29 that the distance between the
second anchoring means 47 of an upper container 1 from the
rotation axis of the container 1 lying below 1s the same as the
distance between the rotation axis 29 and the first anchoring
means 46.

S0, when two containers 1 rest one on top of the other, the
first anchoring means 46 of the lower container 1 and the
second anchoring means 47 of the upper contaimner 1 lie
together on the arc 38 (see FIG. 13).

A reverse arrangement would also be possible, to the effect
that the anchoring means 46, 47 are in the form of slot-like
recesses into which the anchoring structures 37 of the rotating
locking bolt 27, formed by projections, are able to engage.

In principle 1t would also be possible to design the first and
second anchoring means 46, 47 as a unait.

When two containers 1 rest one on top of the other, the
rotating locking bolt 27 of the lower container 1 may be
rotated into the connected position evident from FIGS. 5, 6,
13 and 14, in which the first locking structure 37a 1s 1n
connecting engagement with the first locking means 46 of the
lower bottom part 7, and there 1s at the same time connecting
engagement between the second locking structure 375H
located on the upwards extending locking bolt arm 42 and the
second anchoring means 47 of the upper bottom part 7. A
position 1 which the rotating locking bolt 27 1s rotated
through 180° brings the same result, only here the first and
second locking structures 37a, 37b are transposed 1n respect
ol their interaction with the two anchoring means 46, 47.

In the connected position, the anchoring means 46, 47 are
overlapped, on the sides facing in opposite directions relative
to the stacking direction 2, by the first and second locking
structures 37a, 37b, so that the bottom parts 7 may no longer
be disconnected from one another 1n the stacking direction 2.
Here the lid 8 of the lower container 1 may be clamped
between the bottom parts 7 flanking 1t above and below.

Besides the connected position, the rotating locking bolt 27
may also be put into other rotary positions which meet a
specific function. In this connection, the positioning 1s aided
by the indexing means 35. A further such position 1s the
closed position evident for example from FIGS. 1,15 and 16,
which 1s also present for the rotating locking bolt of the upper
container 1 1n FIGS. 5 to 10. The closed position differs from
the connected position by a position rotated through 90°, so
that the first and second locking structures 37a, 3756 come to
lie without etfect 1n the area of the front end face 164 of the Iid
8, and only the third locking structure 37c¢, located on a
locking bolt arm 42 extending downwards into the closed
position, 1s effective. This third locking structure 37¢ 1s 1n
connecting engagement with the first anchoring means 46, so
that the 11d 8 1s locked relative to the bottom part 7 and cannot
be lifted. The locking force effective between the 1id 8 and the




US 8,590,704 B2

11

bottom part 7 1s here transferred on the part of the I1id 8 via the
pivotable mounting means 28, which however represents no
turther problem since only a closing force 1s involved, which
1s relatively small and places only a small load on the pivot-
able mounting means 28.

The design of the rotating locking bolt 27 1s such that, in the
closed position, i1t does not extend into that area 1n which the
second anchoring means 47 of a further upper container 1
which may possibly be placed on this container are to be
tound. Especially advantageous 1s a a structure with the etl

ect
that the rotating locking bolt 27 in the closed position does not
extend at all or else only slightly over the top side 19 of the Iid
8.

On adoption of the closed position of the rotating locking,
bolt 27, a further container 1 may be placed at any time on the
assigned container 1, and also removed again unimpeded.

The closed position of the rotating locking bolt 27 may
therefore be used to disconnect the container unit. It may also
be used for releasable locking of the lid 8, relative to the
bottom part 7, of a container 1 to be used separately, so that the
l1id 8 1s secured 1n the covering position. Such a situation 1s
shown in FIG. 1.

As 1s clear, the locking structures 37 of the rotating locking
bolt 27 always cooperate in both the connected position and
also the closed position with the same first anchoring means
46 of the lower bottom part 7. The design cost 1s therefore
relatively low.

Another functional position of the rotating locking bolt 27
1s shown 1n FIGS. 2 and 17. This involves an open position 1n
which the locking between 1id 8 and bottom part 7 1s released
so that the lid 8 may be swiveled up to open the container 1 as
shown by arrow 15. Expediently this open position, as also the
closed position explained above, simultancously forms a
release position with respect to the upper container resting on
the container 1 and 1n which the locking engagement of the
rotating locking bolt 27 1s released in both the open position
and also the closed position.

In the open position, the gaps 43 located between adjacent
locking structures 37 acquire their importance. The width of
these gaps 43 1s at least as great as the width of the first
anchoring means 46, while the rotating locking bolt 27 1s so
positioned in the open position that the gap 43 comes to lie in
the area of the first anchoring means 46. In other words the
first anchoring means 46 are therefore located 1n the gap 43,
which 1s large enough to allow upwards swiveling of the 11d 8,
without this being prevented by the first anchoring means 46.
In the open position, therefore, the first anchoring means 46
are entirely out of connecting engagement with any locking
structures 37.

On account of the preferred symmetrical design of the
rotating locking bolt 27, the latter may be put 1nto two alter-
native open positions which, starting from the closed posi-
tion, may be reached by rotating the rotating locking bolt 27
in one or the other direction, wherein the angle of rotation 1s
preferably 45° in each case. If only one open position 1s
provided, then one of the gaps 43 may be omitted.

Finally, the rotating locking bolt 27 may also be brought
into a functional position shown in FIG. 18 and described as
the semi-connected position because, while the connecting
engagement with the bottom part 7 belonging to the Iid 8 1s
released, the connecting engagement with the bottom part 7
of the upper container 1 resting on the lower container 1 1s not
released. The semi-connected position 1s also evident once
more in FIG. 19 1n connection with the rotating locking bolt
277 belonging to the lower container 1.

In the embodiment, the semi-connected position 1s a posi-
tion rotated through 90° relative to the connected position.

10

15

20

25

30

35

40

45

50

55

60

65

12

Here the locking bolt arm 42 equipped with the third locking
structures 37¢ extends upwards, 1n front of the front end face
16a of the bottom part 7 of the upper container 1. There the
third locking structure 37¢ 1s 1n locking engagement with the
second anchoring means 47. Relative to the first anchoring
means 46, the locking engagement 1s cancelled, while the first
and second locking structures 37a, 376 are in the same posi-
tion as 1n the closed position according to FIG. 15, only
interchanged 1n their orientation.

In the semi-connected position, the lid 8 which 1s no longer
locked to the bottom part of the lower container 1 may be
swiveled up as shown 1n FIG. 19, and specifically together
with the one or more further containers 1 mounted on this Iid
8, which continue(s) to be locked to the lid 8 which may be
swiveled upwards in the same manner as in the case of a
connected position. The container unit 1s therefore not disas-
sembled, while the lower container 1 may still be opened to
give access to the storage space 5.

It goes without saying that the design of the rotating lock-
ing bolt 27 may deviate from that depicted; 1n particular 1t
would be possible to provide additional wall structures cov-
ering the gaps 41 at the front, so that the rotating locking bolt
2’7 has a more uniform external contour, for example compa-
rable to the shape of a circle segment.

The engaging device 4 which 1s also present contains a first
engaging structure 48 located on the top side 19 of the con-
tainer 1, and a second engaging structure 49 provided on the
underside 18 of the container 1. In the embodiment, the first
engaging structure 48 1s located externally on the top panel 23
of the l1id 8, and the second engaging structure 49 externally
on the bottom surface 22 of the bottom part 7. The two
engaging structures 48, 49 are so matched that, in the stacked
state of two containers 1, the upwards facing first engaging
structure 48 of the lower container 1 and the downwards
facing second engaging structure 49 of the upper container 1
engage with one another. This reciprocal engagement has the
cifect that the stacked containers 1 are on the one hand sup-
ported mutually at right-angles to the stacking direction 2 and
may not be displaced relative to one another. On the other
hand, 1t 1s brought about that the engaging structures 48, 49
engage at least partly from behind at right-angles to the stack-
ing direction 1n such a way that effective locking 1s provided
in the stacking direction and prevents at least a vertically
upwards directed lifting of at least a certain area of the upper
container 1 from the lower container 1.

In practice, the engaging structures 48, 49 are preferably so
designed that they prevent lifting of the rear section 52 of the
upper container 1, but on the other hand allow lifting of the
front section 53 of the upper container 1. This circumstance 1s
clear from FIG. 10. So that the front section 53 1s also locked,
unable to be lifted, to the lower container 1, and therefore the
entire upper container 1 enters into a stable connection with
the lower container 1, the connecting device or devices 3,
already explained 1n detail, 1s or are provided. This connect-
ing device 3, which rests expediently 1n the area of the front
end face 16a, on assuming the connected position securely
holds together the upper bottom part 7 and the lower bottom
part 7, with the lower lid 8 interposed, in the manner
described above.

If no connecting device 3 were provided, i1t could also be
ensured through a suitable design of the first and second
engaging structures 48, 49 that, 1in the stacked condition of
two containers, the upper contamner 1 may not be lifted
upwards 1n 1ts entirety in the stacking direction 2. However,
there are benelits 1n terms of handling as a result of the
combination of the engaging device 4 and the connecting
device 3.
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The first engaging structure 48 consists of a multiplicity of
engaging recesses 54 formed 1n the top side 19 of the 1id 8 and
distributed over the lid surface. The second engaging struc-
ture 49 consists of several engaging projections 53, expedi-
ently arranged with the same distribution as the engaging
recesses 34 and projecting downwards over the expediently at
least smooth outer base area 56 of the bottom surface 22.

Several of these engaging projections 55 form feet 57,
expediently distributed at points over the underside 18,
wherein the embodiment has altogether four such feet 57,
placed 1n the comer zones of the outer base area 56 of the
bottom surface 22, but here with a certain clearance 1n each
case from the end faces 16a-16d.

When used individually, each container 1 may be stored
stably on a floor with the help of the feet 57. The same applies
to the use of a container 1 as lower container of a stacked
container assembly. The feet 57 are expediently integral with
the body 6, but may also 1f required be attached so as to be at
least partly releasable, to facilitate replacement 1n case of
wear.

Beneath the engaging recesses 54 are two elements 54a
which are located in the two front corner areas of the preferred
rectangular top side 19. A similar arrangement would also be
possible for the engaging recesses assigned to the rear feet 57,
but 1n the embodiment an advantageous variant has been
chosen 1n which there 1s a single rear engaging recess 5456
with dimensions such that both rear feet 57 can engage 1n it
simultaneously.

As 1s evident 1n particular from FIGS. 1, 7 and 9, the rear
engaging recess 345 may have an elongated shape with 1ts
long side running 1n the transverse direction 24 and extending
parallel to the rear end face 16b. The front engaging recesses
54a on the other hand are, like the assigned front feet 57,
punctiform in shape and therefore have a square outline.

In the embodiment, the two front feet are pure support feet
57a, with an outline complementary to that of the front engag-
ing recesses S4a so that, when inserted 1n the front engaging
recesses 54a, they rest on the mner side walls of the front
engaging recesses 34q. By this means, the upper container 1
may no longer be shifted on the lower container 1 at right-
angles to the stacking direction 2. The structuring of the
support feet 57a and the front engaging recesses 54a 1s how-
ever such that there 1s no locking in the stacking direction 2,
so that the front section 53 of the upper container 1 may be
lifted at any time when the connecting means 26 1s in the
release position.

The rear feet 57 which cooperate with the preferred single
rear engaging recess 345H are 1n contrast designed as locking,
teet 57b. Their special feature 1s that they function as rear-
engaging elements of the second engaging structure 49 and
are able to engage from the rear inside the rear engaging
recess 54b designed for locking engagement at right-angles to
the stacking direction 2, so that a locking engagement pre-
venting relative movement 1n the stacking direction 2 1s in
force. The rear engaging recess 54bH 1s therefore also
described below as the locking engaging recess.

If each locking foot 5375 1s assigned a separate engaging,
recess 54, this 1s also 1 each case in the form of a locking
engaging recess.

The rear engaging recess obtains 1ts function as locking
engaging recess 34H 1n particular through 1ts design with a
relief-cut cross-section, of which FIG. 11 shows an embodi-
ment.

The locking engaging recess 545 which 1s otherwise open
at the top has, at least on its edge area adjacent to the rear end
face 16b, a rear-engaging projection 58 which 1s preferably
rib-like and extends forwards 1n the vertical direction 25. This
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leads to the locking engaging recess 545 having an opening
cross-section which 1s smaller than the base area of the floor
of the recess.

On 1ts rear side facing the rear end face 165, each locking,
foot 57b has a rear-engaging section 62, expediently with a
wedge-shaped profile, so that 1in the transition zone to the
outer base area 56 of the bottom surface 22 there 1s a gap with
a cross-section complementary to the rear-engaging projec-
tion 58 (FIG. 11).

The dimensions of the opeming of the rear engaging recess
54b are greater 1n the vertical direction 25 than those of each
locking foot 57b. The latter may therefore be nserted easily
from above 1nto the locking engaging recess 54b.

To fit an upper container 1 on a lower container 1, the upper
container 1 1s set down as shown 1n FIG. 10 1n an inclined
position, and with the downwards tilted rear section 52 lead-
ing, on to the top side 19 of the lower container 1, whereby the
locking teet 375 dip into the locking engaging recess 54b. At
the same time or aifterwards, the upper container 1 1s pressed
or pushed downwards as indicated by arrow 63, so that the
rear-engaging sections 62 come into locking engagement
with the rear-engaging projection or projections 58. The area
in which this locking engagement occurs may be described as
the locking area 64.

In a further step, the front section 53 of the upper container
1 1s swiveled downwards as shown by arrow 65, whereby the
rear-engaging structures in the locking area 64 define a pivot
axis 66, outlined 1n FIG. 7, for the alorementioned swiveling
pProcess.

On further swiveling of the front section 53 on to the top
side 19 of the lower container 1, the support feet 57a dip 1nto
the assigned front engaging recesses 34q and finally complete
the mutual engagement of the engaging structures 48, 49.

The rear section 32 of the upper container 1 i1s secured
against vertical lifting by the locking engagement between
the locking feet 576 and the locking engaging recess 545. The
corresponding vertical securing of the front section 33 is
obtained by rotating the connecting means 26 into the con-
nected position.

Insertion of the support feet 57a mto the front engaging
recesses 34a may be aided by making the side wall of the front
engaging recesses 34qa at least partly an inclined sliding sur-
face 67. The front engaging recesses 54q therefore have in the
area of their opening a larger cross-section than at their bot-
tom surface, with the difference 1n cross-section being
bridged by the inclined sliding surfaces 67. Consequently,
automatic centering take place when the upper container 1s
put on.

From FIG. 4 it 15 clear that, between the two locking feet
57b arranged with clearance from one another in the trans-
verse direction 24, there may extend an additional locking
strip 68 which also has a rear-engaging section 62 similar to
that of the locking feet 575 and which expediently bridges the
entire gap between the two locking feet 575. This locking
strip 68 also forms a rear-engaging element of the second
engaging structure 49 which additionally acts on the locking
teet 57b and increases the length of the locking contact, so
that greater load-bearing capacity 1s obtained.

The height of the locking strip 68 measured 1n the stacking
direction 2 1s expediently less than that of the locking feet
57b, so that the latter extend down beyond the locking strip
68. Here, 1t 1s advantageous for the locking strip 68 and the
locking feet 375 to be made as one-piece. It may be joined 1n
particular integrally to the body of the bottom part 7, in a
similar manner to the feet 57.

It 1s also quite easily possible to have a different number of
teet 537 from the embodiment. For example a single strip-like
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locking foot 575 could be provided at the rear, 1.e. comparable
to an arrangement 1n which the locking strip 68 has the same
height as the locking feet 575.

So that the container 1 or the container unit may be trans-
ported easily, the container 1 expediently has a carrying
handle 72 on 1ts top. Expediently this carrying handle 72 1s
mounted on the lid. Moreover it 1s advantageously so
designed that it may adopt either an out-of-use position, evi-
dent from the drawing, 1n which it 1s swiveled on to the top
side 19, or a position of use indicated 1n FIG. 6, 1n which 1t 1s
swiveled upwards and therefore extends up over the top side
19. It 1s preferably a bow- or U-shaped carrying handle 72.

So that the carrying handle 72 does not impede the stacking
of the containers 1 a locating recess 73, open at the top, 1s
tormed 1n the top side 19 of the l1id 8. The carrying handle 72
comes to lie 1in this recess when not in use. Here 1t 1s of
advantage 11 this locating recess 73 1s formed directly by the
locking engaging recess 545 which 1s of matching size.

In the embodiment, the aforementioned locking engaging
recess 345 simultaneously forms a handgrip recess 74 open
on the top side 19. This gives the option of transporting a
single container 1 an upright position rotated through 90°
relative to the normal position of use, like a briefcase, and in
so doing engaging from above with one hand 1n the handgrip
recess 74, whereby the rear-engaging projection 58 may be
encompassed by the fingers, so that more secure transport 1s
possible.

Varying from the embodiment, the locking engaging feet
54b could also be so designed that their rear-engaging section
62 1s oriented towards the front. In this case, the rear-engaging
projection 38 would also be located on the edge section lying
closer to the front end face 16 of at least one locking engaging
recess 54b, and would face rearwards.

In the embodiment, the entire load-bearing force between
two vertically-connected containers 1 1s transferred via a
three-point connection. The three connection points are com-
prised ol locking measures 1n the area of the two locking feet
57b and the rotating locking bolt 27 fitted with clearance from
the locking area 64. A certain surface force may also be
transierred by the locking strip 68.

There 1s no problem at all 1n providing containers 1 of
varying overall height, and which have the same connecting
devices 3 and engaging devices 4 as the described container 1.
By this means it 1s also possible to stack containers 1 of
varying size without difficulty in any desired order, and com-
bine them to form a container unit.

The combined existence of the engaging device 4 and the
connecting device or devices 3 1s especially advantageous,
however the container may 1n principle also have no connect-
ing device 3 and/or a connecting device or devices differing
from the type described.

The mvention claimed 1s:

1. A container assembly, with at least one stackable con-
tainer which has a first engaging structure on 1ts top and a
second engaging structure on its underside, wherein the two
engaging structures are matched to one another 1n such a way
that, when two containers are resting on top of one another,
the first engaging structure lying on top of the lower con-
tainer, and the second engaging structure lying below of the
upper container, engage in one another in such a way that the
two containers are on the one hand secured against shifting,
relative to one another at right-angles to the stacking direction
and on the other hand, due to rear-engaging elements of the
engaging structures engaging from behind at right-angles to
the stacking direction, there exists between the containers a
locking which prevents lifting of the upper container from the
lower container at least i1n certain areas, wherein the first
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engaging structure comprises engaging recesses located on
the top side of the container, and the second engaging struc-
ture comprises engaging projections located on the underside
of the container, while the container has distributed on 1its
underside several downwards projecting feet which belong to
the second engaging structure and form at least partly the
rear-engaging elements of the second engaging structure, and
wherein the rear-engaging elements of the two engaging
structures are so arranged and designed that, when they
are 1n a state of rear-engagement at right-angles to the
stacking direction 1n a locking area, they prevent lifting,
of the upper container only 1n certain areas, in such a way
that the upper container may be pivoted vertically
around the locking area, whereby there 1s provided on
the container with clearance from the locking area at
least one additional connecting device by which the
vertically pivotable area of the upper container may be
fixed releasably to the lower container, unable to be
lifted, 1n order to obtain a container umit comprised of
several containers connected to one another, and
wherein the container has a bottom part with an opening,
and a l1id assigned to the opening of the bottom part and
movable relative to the bottom part for either opening or
closing the opening, and wherein the connecting device
or devices has or have a coupling means mounted mov-
ably on the lid of the container and which 1s movable
relative to the lid mto a connected position 1n which 1t 1s
simultaneously 1n connecting engagement with the bot-
tom parts of the lower and upper containers to obtain a
container unit, and

wherein the movable coupling means of at least one con-

necting device 1s movable 1nto a semi-connected posi-
tion deviating from the connected position, 1n which 1t 1s
in connecting engagement with the bottom part of an
upper container mounted above the assigned lid, and 1s
simultaneously disconnected from the bottom part
located below the lid, so that 1t 1s possible to lift the lid
together with the container mounted above the lid from
the bottom part located below the Iad.

2. A container assembly according to claim 1, wherein at
least one foot 1s designed as a locking foot forming a rear-
engaging element of the second engaging structure, and at
least one other foot 1s located with clearance from the locking
foot in the area of the container capable of swiveling upwards,
and forms a pure support foot not used for vertical locking.

3. A container assembly according to claim 1, wherein the
coupling means of at least one connecting device 1s in the
form of a rotating locking bolt mounted rotatably on the lid,
and anchoring means provided on the bottom part to interact
with the rotating locking bolt are arranged 1n such a way that
the rotating locking bolt of the lower of two stacked contain-
ers, on assuming the connected position, 1s 1n simultaneous
connecting engagement with the anchoring means of the bot-
tom parts of both containers, and wherein the rotating locking
bolt 1n the semi-connected position altogether assumes a
rotated position deviating from the connected position rela-
tive to the Iid.

4. A container assembly according to claim 3, wherein the
rotated position 1n the connected position and 1n the semi-
connected position are rotated through 90° relative to each
other.

5. A container assembly according to claim 1, wherein the
coupling means 1s 1 the form of a rotating locking bolt
mounted rotatably on the lid, which may be rotated into
several different rotated positions, including at least a con-
nected position, a closed position connecting the lid only with
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the bottom part lying below 1t, and an open position discon-
necting the lid from the bottom part lying below it.

6. A container assembly according to claim 5, wherein the
rotating locking bolt 1s further rotatable into a semi-con-
nected position disconnecting the lid from the bottom part
lying below 1t and simultaneously connecting it to the bottom
part lying above it.

7. A container assembly according to claim 1, wherein the
first engaging structure 1s located on the top side of the lid and
the second engaging structure on the underside of the bottom
part.

8. A container assembly, with at least one stackable con-
tainer which has a first engaging structure on its top and a
second engaging structure on its underside, wherein the two
engaging structures are matched to one another 1n such a way
that, when two containers are resting on top of one another,
the first engaging structure lying on top of the lower con-
tainer, and the second engaging structure lying below of the
upper container, engage in one another 1n such a way that the
two containers are on the one hand secured against shifting,
relative to one another at right-angles to the stacking direction
and on the other hand, due to rear-engaging elements of the
engaging structures engaging from behind at right-angles to
the stacking direction, there exists between the containers a
locking which prevents lifting of the upper container from the
lower container at least 1n certain areas, wherein the first
engaging structure comprises engaging recesses located on
the top side of the container, and the second engaging struc-
ture comprises engaging projections located on the underside
of the container, while the container has distributed on its
underside several downwards projecting feet which belong to
the second engaging structure and form at least partly the
rear-engaging elements of the second engaging structure, and

wherein the rear-engaging elements of the two engaging

structures are so arranged and designed that, when they
are 1n a state of rear-engagement at right-angles to the
stacking direction 1n a locking area, they prevent lifting
of the upper container only 1n certain areas, in such a way
that the upper container may be pivoted vertically
around the locking area, whereby there 1s provided on
the container with clearance from the locking area at
least one additional connecting device by which the
vertically pivotable area of the upper container may be

fixed releasably to the lower container, unable to be
lifted, 1n order to obtain a container unit comprised of
several containers connected to one another, and

wherein the container has a bottom part with an opening,
and a l1id assigned to the opening of the bottom part and
movable relative to the bottom part for either opening or
closing the opening, and wherein the connecting device
or devices has or have a coupling means mounted mov-
ably on the lid of the container and which 1s movable
relative to the Iid into a connected position 1 which 1t 1s
simultaneously 1n connecting engagement with the bot-
tom parts of the lower and upper containers to obtain a
container unit, and

wherein the coupling means of at least one connecting
device 1s 1n the form of a rotating locking bolt mounted
rotatably on the lid, and anchoring means provided on
the bottom part to interact with the rotating locking bolt
are arranged 1n such a way that the rotating locking bolt
of the lower of two stacked containers, on assuming the
connected position, 1s 1n simultaneous connecting
engagement with the anchoring means of the bottom
parts of both containers.
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9. A container assembly according to claim 8, wherein the
second engaging structure has two locking feet spaced apart
and each forming a rear-engaging element.

10. A container assembly according to claim 9, wherein,
between the two locking feet, there extends a locking strip
which, in the stacked condition of two containers 1s also 1n
locking engagement with the rear-engaging elements of the
first engaging structure.

11. A container assembly according to claim 8, wherein the
locking foot or feet has or have a wedge-shaped profiled
rear-engaging section for engaging behind the first engaging
structure.

12. A container assembly according to claim 11, wherein
the wedge-shaped profiled rear-engaging section faces away
from the support foot or feet.

13. A container assembly according to claim 8, wherein the
first engaging structure has for interaction with the locking
feet at least one locking engaging recess with a relief-cut
cross-section, on the edge of which 1s provided a rear-engag-
ing projection which may be engaged from the rear by a
locking foot dipping into the locking engaging recess.

14. A container assembly according to claim 8, wherein the
side wall of at least one engaging recess serving to accom-
modate a support foot 1s designed at least partly as an inclined
sliding surface to assist the dipping-in of the support foot.

15. A container assembly according to claim 8, wherein at
least one engaging recess of the first engaging structure 1s
designed to accommodate simultaneously two of the spaced
apart locking feet acting as rear-engaging elements.

16. A container assembly according to claim 8, wherein
there 1s provided on the top side of the container a carrying
handle which may be swiveled relative to the body of the
container and which, 1n an out-of-use position, may be swiv-
cled 1nto a locating recess on the top side of the container,
whereby this locating recess 1s formed directly by an engag-
ing recess of the first engaging structure.

17. A container assembly according to claim 16, wherein
the locating recess 1s formed directly by a locking engaging
recess forming the rear-engaging elements of the first engag-
ing structure.

18. A container assembly according to claim 8, wherein at
least one engaging recess forming the rear-engaging elements
of the first engaging structure simultaneously forms a hand-
grip recess which may be used for carrying the container.

19. A container assembly according to claim 8, wherein the
movable coupling means of at least one connecting device 1s
movable 1nto a closed position deviating from the connected
position, 1n which it 1s disconnected from an upper container
mounted over the assigned lid and 1s simultaneously 1n con-
necting engagement with the bottom part located below the
l1d 1n such a way that the 1id 1s locked 1n a covering position
relative to this bottom part which closes the opening of the
bottom part.

20. A contaimer assembly according to claim 8, wherein
several connecting devices are provided, distributed at several
points along the periphery of the container, and operable
independently of one another.

21. A container assembly according to claim 8, wherein at
least one connecting device has, located on the bottom part
and spaced apart 1n the stacking direction of the container,
first and second anchoring means, ol which the first anchoring
means are placed closer to the lid than the second anchoring
means 1n such a way that the rotating locking bolt of the lower
of two stacked containers, on assuming the connected posi-
tion, 1s 1n connecting engagement on the one hand with the
first anchoring means provided on the bottom part of the
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lower container, and on the other hand with the second
anchoring means provided on the bottom part of the upper
container.

22. A container assembly according to claim 8, wherein the
rotating locking bolt, on assuming the connected position, has
locking structures which are 1n connecting engagement with
the anchoring means of two stacked containers.

23. A container assembly according to claim 22, wherein
the anchoring means are in the form of projections, and the
locking structures are portions of in particular slot-like
recesses, Or vice-versa.

24. A container assembly according to claim 22, wherein
both the anchoring means and also the locking structures are
curved, with bow centers lying on the rotation axis of the
rotating locking bolt.

25. A container assembly according to claim 23, wherein
the recesses are slot-like.

26. A container assembly according to claim 8, wherein the
connecting device or devices 1s or are located on an end face
of the container oriented at right-angles to the stacking direc-
tion of the container, whereby the rotating locking bolt 1s
rotatable relative to a rotation axis at right-angles to this end
face.

277. A container assembly according to claim 8, wherein the
l1d 1s mounted pivotably on the bottom part with clearance
from the front end face of the container 1n such a way that,
with the coupling means of at least one connecting device
moved 1n to an open position, 1t may be swiveled upwards in
the front section relative to the bottom part.

28. A container assembly according to claim 27, wherein it
has only a single connecting device, which 1s located 1n the
center of the width of a front end face of the container.

29. A container assembly according to claim 8, wherein it
has at least two containers which may be stacked one on top
of the other and connected releasably together to form a
container unit.

30. A container assembly according to claim 8, wherein,
upon cooperation with an engaging recess of the first engag-
ing structure, the pure support foot provides support at right-
angles to the stacking direction for preventing a relative
movement of the containers 1n a direction at right angles to the
stacking direction, while not locking the containers in the
stacking direction.

31. A container assembly, with at least one stackable con-
tainer which has a first engaging structure on its top and a
second engaging structure on its underside, wherein the two
engaging structures are matched to one another 1n such a way
that, when two containers are resting on top of one another,
the first engaging structure lying on top of the lower con-
tainer, and the second engaging structure lying below of the
upper container, engage in one another in such a way that the
two containers are on the one hand secured against shifting,
relative to one another at right-angles to the stacking direction
and on the other hand, due to rear-engaging elements of the
engaging structures engaging from behind at right-angles to
the stacking direction, there exists between the containers a
locking which prevents lifting of the upper container from the
lower container at least 1n certain areas, wherein the first
engaging structure comprises engaging recesses located on
the top side of the container, and the second engaging struc-
ture comprises engaging projections located on the underside
of the container, while the container has distributed on its
underside several downwards projecting feet which belong to
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the second engaging structure and form at least partly the
rear-engaging elements of the second engaging structure, and
wherein the rear-engaging elements of the two engaging
structures are so arranged and designed that, when they
are 1n a state of rear-engagement at right-angles to the
stacking direction 1n a locking area, they prevent lifting,
of the upper container only in certain areas, in such away
that the upper container may be pivoted vertically
around the locking area, whereby there 1s provided on
the container with clearance from the locking area at
least one additional connecting device by which the
vertically pivotable area of the upper container may be
fixed releasably to the lower container, unable to be
lifted, 1n order to obtain a container umit comprised of
several containers connected to one another, and
wherein the container has a bottom part with an opening,
and a l1d assigned to the opening of the bottom part and
movable relative to the bottom part for either opening or
closing the opening, and wherein the connecting device
or devices has or have a coupling means mounted mov-
ably on the lid of the container and which 1s movable
relative to the lid 1into a connected position 1n which it 1s
simultaneously in connecting engagement with the bot-
tom parts of the lower and upper containers to obtain a
container unit, and

wherein the movable coupling means of at least one con-

necting device 1s movable 1nto a closed position deviat-
ing from the connected position, 1n which 1t 1s discon-
nected from an upper container mounted over the
assigned lid and 1s simultancously 1n connecting
engagement with the bottom part located below the lid 1n
such a way that the Iid 1s locked 1n a covering position
relative to this bottom part which closes the opening of
the bottom part, and

wherein the coupling means of at least one connecting

device 1s 1n the form of a rotating locking bolt mounted
rotatably on the lid, and anchoring means provided on
the bottom part to interact with the rotating locking bolt
are arranged 1n such a way that the rotating locking bolt
of the lower of two stacked containers, on assuming the
connected position, 1s 1 simultaneous connecting
engagement with the anchoring means of the bottom
parts of both containers, and wherein, 1n the closed posi-
tion, the rotating locking bolt assumes a rotated position
relative to the lid which deviates from the connected
position.

32. A container assembly according to claim 31, wherein
the rotating locking bolt has, offset 1n 1ts direction of rotation,
locking structures which 1n the connected position and 1n the
closed position are alternately in connecting engagement
with the same anchoring means located on the bottom part.

33. A container assembly according to claim 32, wherein
the locking structures are so ofiset relative to one another in
the direction of rotation of the rotating locking bolt that the
rotating locking bolt may be rotated into an open position in
which the anchoring means fitted to the bottom part and
cooperating with the rotating locking bolt 1n the connected
position and 1n the closed position lie between the locking
structures, thereby cancelling out the connecting engage-
ment, to allow raising of the lid from the bottom part to open
the opening of the bottom part.
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